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DL^tfl Xjit^ 97 

*^^Vl-^r ^^-B-^-^l^l- TFP-1, TFP-2, TFP-3 ^ TFP-4 4r3l*r^ 

-g- ti H 2A}^^_ TFP-1^1 I^Hd- 

3*1 ^11, N-i-Bl-S^ Jfifl SE^r °1# *fl7i^ -B-^^>» 3L^Kr ^ 

-u+i^^^ ^r^^^r ^rtil-sM ^rSl^r. 5 '-UTRC5' -untranslated region)* 

^lTl^Hr ^^-(pYIL-KRTl-4) ^^r°l 3«fl ^7}^o_^, ^ 

7\$\ 3' ^^-i- ^4-(pYIL-KRTl-3)^l£ £r*l 

[^.^tfl^^-] ^^Jl 98 
[j±3^-§-] 

^ 4^ ^Bfl^i, 95. 7l^s]^ ^r^-g-^l^r TFP1-3 ^ 

^ S^r -M-*H ^tl ^14. S^r, TFP1-3 ^ 

^ SL^r o]o) iS^Hz- -B-^Hl ^3, ^-Br *\<£*8.3L 9 

3. 7l7flSl^ 0^1^ W> 711^ 75%, ^ til- 53-2} -&}7fl±r 
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85%, y>^*>7ll^ 90%, 7H 1 " wV^^fe- 95% ft^S ^± 

*\<£4r ^^^91*} TFP1-3 ^rtt 5&th -S- ^It 1 ?! 

2. 7l^S|^- ^^^-g-^-ol^} TFP1-3 iH^Rr DNA *| 1 SE^r °1 ^ ^ 

^, y>^-zj^>7ll^- 75%, JLtq- H>^^>7fl^ 85%, H>^*|SMflfe 90%, 7K V 

95% DNA ^<g^- ^ -fi-^ofl %o]t)-. £Efb, 

^B^l jc^fe- -fh^URr ^^Jl 9S. 7l^S|^ ^tifl^-g-^-Ol^> TFP1-3* iH^Rr 

-n-^7>o]rf. a>^-3]^(-7ll^, ^S^- P YIL-KRT1-3°1 ^ ^7) 

PYIL-KRT1-3-2.S. ^^^^ ^^^7]^> #e}-o] DH5@/pYIL-KRTl-3(KCTC 10548BPHt} 
[JsL^t^J-^] ^^Ji 99 

^ ^^-g-^t!*} TFP1-4 JE^ ^ at!:, ^ 

^^-g-^-ai*} TFP1-4* 5I^Kr -^I^Jl 10J1S. 7l^S)^ JfrA} 

- ol-nl^A]- , w}B^i5}7fl^ 75%, J±cf w>^^7fl^ 85%, tf^ 

V\#Z\15}7])±; 90%, 7># H}^*>7]1^ 95% °)<#S>\ #^^T ^ o}n)^XV X\<&-£ £ 

^^g-g-^-^U} TFP1-4 S*V, -g- ^^J: 105. 7] 
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4^ DNA *m S^r Hj-^-grl-Tfl^ 75%, iL^ Wr^^l^r 85%, cl^r 

w>^^7im 90%, 7H V ^l-^^Tfl^- 95% ol^-s] ^^-i; DNA ^il-ir ^ -fr 

TFP1-4* 2*3 S^r -B-A}^# SlWc- AflS^- ^tt 

*^^r ^il^^ 10.2.3. 7]7flE)^ ^:^^-S-^- < y^> TFP-1-4* S^Vfe DNA 
^1 , w>^-5>^^ 75%, }Lt\- u}e±z\is}7\}^ 85%, w>bJ-^ §]-7ll 

^ 90%, 7}^r v}^z\*}7])±: 95% ^±=. DNA ^ -^-^T-« 5.^" 

^ 7fl S^- ^i=H ^r"^ tW^I-tI]^, ^fl^t P YIL-KRT1-4°1 1}. 

^th ^^^r ^-7l^- ^flStl' b) S. ^^^.^r^ ^lS^l ^t!; ^H^-. w}^-^! ^1-71] 
fe, pYIL-KRTl-4^.3. ^H^*^ ^l^^^l^T- 

DH5@/pYIL-KRTl-4(KCTC 10549BP) °) A . 
[iL^tfl^^-] ^^J: 138 

pYIL-KRTl-3 ^ pYIL-KRTl-4^ 2003^ ll€ ll^Tj-S. ^^\)7]^7}^:9l 
t$QX\ -fM§^ ^ o.^ 52^1^1 d^fl^l KCTC(Korean Collection for Type Cultures)^] 
z^-zj- ^^^31 KCTC 10548BP ^ 10549BPS. 7}^\<%t\ . 



5-5 



» 




40003610 %^ 2005/1/4 

[aai^i mm 
[^<yxHi mm as 

[fllSgJft] 2004.01.17 

tH 

§gg§] Rapid screening method of suitable translat ional fusion 

partners for producing recombinant proteins 

[MSeiSH] 3-1999-034166-5 

[□Bleu 

[ CH El ei 3 JE ] 9-1 999-000420-6 

[S#¥I£J e^tas] 2002-050197-2 

CHOI.Eui Sung 
[ ^ SI m m H S 1 540923- 1 037424 

305-335 

CHS#9JA| g§ 395-3 DiiOiEi§ 102S 507S 

[^] KR 

S^S^Il SOHNJung Hoon 

[?^§^0S] 610728-1674115 
[?@SS] 302-280 

DHS^^AI AH^ gii VBIOUim 103S 506s 
[^Sj] KR 

S^S^I] BAE, Jung Hoon 

[^eje^am] 660201-1386159 



61-1 



140003610 



§! mxf. 2005/1/4 



[^] 



427-010 

MAI ggJS ^FSOl-E^ 1005S 503s 

KR 

YUN.Nam Kyung 

781121-2448811 

306-130 

CHSIS^AI CHSj^ 225-57 s 

KR 

SUNG , Hye Young 
791216-2408515 
301-132 

CH*!S°UI m=P- m§.l2B 437-11 
KR 

KCTC 

10544BP 

2003.11.11 

KCTC 

10545BP 

2003.11.11 

KCTC 

10546BP 

2003.11.11 

KCTC 
10547BP 



61-2 




40003610 



■ m 2005/1/4 



[4^ sun 

m&<*D\ §J 0|-D|^ ah 

mm 

[4*4^] 

[^0? ^4*S] 



2003.11 .11 

KCTC 
10548BP 
2003.11 .11 

KCTC 

10549BP 

2003.11.11 

mi 

39 

^ai S Xil423&°| ^SCHI £|tt , 

m w^&m m a^tj-ua. ch h.i ej 

(oj ) 



mm® xii6os°i ^schi £i 



2 



38,000 S 
0 S 
0 

397,000 



69 
0 
0 

9 & 
435,000 

217,500 

1. 0l^g3l^§AH[^Xil°^iitn_6^ 
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^_ i^tg^. ^a^- -^^^1 ^B^^- Tdr^r^^ (non-producible protein)-i: ^ 

a. ti ]^A> ^ ^ ^irt^-B-^-oi^Xtranslational fusion partner: TFP)# tt 

5. 6 

^^-g-^°J*Ktranslational fusion partner: TFP) , 3L5L, \+^^ (non-producible 
protein), °lflH 6 l^ 
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*fl2^ v ^#^§ ^r^^-s-^-^l^H ^Jl^r ^d 1 ! ti o Vl ^{Rapid screening method 

of suitable translational fusion partners for producing recombinant proteins} 



5L l^r <?l^^o] S -R-^^ ^ ^3*1^ ^-°>^ ^<>1^. 

1,2,3 : °>^^ d \}^. >fl31*"l*H(S. cerevisiae) 2805 
e^oi 4,5,6 : oJtflBlH^ ll^^lnKS. cerevisiae 2805Ainv2) 
£ 3 ^ t£^H nf^ ^l£l iL<^^ *}*L 0 l*=r. 

/y^ : o)^i§ oil^. ^u^H 2805 

^ °J ^ ^ i£ ol ^ ( 5. cerevisiae 2805 Z>> //zv-2) 

5. 4^ olylBllols W ^l:*^ ^^H 1 ^ . 

1,2 : <^i. *Nltfl*H Y2805 i/ra.3 Z/WZ, 
31 °J 3,4 : ^M^l^H Y2805Ainv2U (URA3 Ainv2), 

5,6 : ^1^. Y2805 A inv2 iuraS Ainv2) 

5. 5^ ffai ^ ^3S2 Bfl^H^ ^^f* A >*I°l^f. 

5- 6£r pYHTS-FO, Fl ^ F2^1 aflS^ £ ^2- ^3i*r eH^e} 
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£ 7^r 4^3 ^r^^-g-^-^^m i^-S>fe 5*113 yfl 0 cW§-^* SDS-PAGE ^ 3l^Hli^- 

aflSl l: 3.71 S^l^Xsize marker) 

efloi 2 : <?]B]^-?l-2 

5)1^1 3: pYIL-TFPl* ^--fi-tr 5*11 » *fl«Mr afl^-on 

31*1 4: P YIL-TFP2* *i-fr*r 5*)1» wfl^ «fl 6 <H^§-^ 

5: pYIL~TFP3-& ^-R-tb 5*11 » afl^tr afl 0 ^^ 

31*1 6: P YIL-TFP4# *Mrtr 5*11 » «fl<£tr *fl ^^f- ^ 
5. 8-& ^afl^-S- <3£-°1H*l(Endo-H) *i5l *I^3 SDS-PAGE 

31<?1 1, -: pYIL-TFPl^- ^-frtr 5*ll» afl^tr tifl 0 ^^-^, ^lE^H^l ^el 

31 £1 1, +: pYIL-TFPl* 5*f|# ^fl^tr flfl <£#^ ofl ; ^^o]^ 

511^1 2, -: pYIL-TFP3« 5*ll» «fl °oH^ 0 J} , ^^l^l^l til^E] 

eflSl 2, +: P YIL-TFP3# ^-R-^r 5*H# afl^tr tffl'SMj-f-^ , ^E^H*] ^el 

SflSl 3, -: pYIL-TFP4» f-frfr 5*ll» afl^^, ^E^H^l wl*i^ 

e)l<?l 3, +: P YIL-TFP4« 5*H» flfl^ nfl<£^ ^ , ^E^H^l ^sl 

£ 9^ Kex2p E^PJ -fHf^l 5*11 afl^^f-^ SDS-PAGE ^°)^. 

$191 M: 371 2*1*)- 

l: pYIL-TFPl« ^rtr 5*113 afl<£^-on 

^1^1 2: pYIL-KRTFPl* #-fh«: 5*113 «fl 0 <H^^ 
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sll^l 3: pYIL-TFP3« Ml 3 afl^^ 

5)1 <?! 4: pYIL-KRTFP3» ^-R^ Ml 3 tifl ^ ^ ^ 
B^l^l 5: pYIL-TFP4» Ml 3 tffl^W^ 

511 •?! 6: pYIL-KRTFP4«- H-frtt Ml^l afl^^ 

£ 10£- TFP-l£) ^^-i- W -fr^*} ^ ^ afla^ -I-e^lE^-i- i^-b^ JZ^JE 

£ 11^ TFP-l^-S^-B] -R-2fl^ ^^-g-^^}#(TFPl-l, 2, 3 ^ 4H £|*b ^l^^-?l-2 

SDS-PAGE ^o]t\.. 
iSflSl M: 3.7} S.*]A 
efl<?l S: ^^Kl-2 

5flol 1-1 : P YIL-KRT1-1# 1g-R-^ Ml* tifl^ titi^^ 
Bfl$l 1-2: pYIL-KRTl-2« ^-$r% Ml* Ufl 0 ^ «fl 'SH^f- ^! 
5)1-?! 1-3: pYIL-KRTl-3* ^-fj-* "Ml* 

l: pYIL-KRTFPl-i: U-frSt Ml* wfl^^r yfl^>-ofl 
5)1 <?} 1-4: pYIL-KRTl-4« f-R-tt Ml* afl^^ 

£ 12^ ^^^-8-^"?!^ TFP-Mr ^1^-^ ^til M^^^KG-CSF)^ 
3r«l* S^l^; SDS-PAGE ^ 31 
3(1*1 M: 3.71 

sll «?! l: pYIL-KRTFPl-i: Ml* wfl^ tifl^V^^ 

5)1 2: pYGCSF-TFPl^: Ig-frt!: Ml* wfl^^r tifl^^ 
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nil 3: pYGCSF-MFa«- ^r*r wfl^tt 



<so> Tg-T3£. Jl2.^>| *fls^- ^ ^ ^w^a]- ^ ^ 5fe 

^ ^tffl^-g-^-oi^fCtranslational fusion partner : TFP)* ^J^r -B-^Hi^^-Ei ^JL^^. 

I^S^H, ^lS^^I ^7>^, ^(post-translational modification) 7}^, ^ 

^€ «^ ^ ^^^^ -§-£. ^ ^ cf°<Mr -S-"?]* 0 ! ^^M 6 ) 

Uf. Cfla^ Hl^S-i- -fr^7> ^A]^Efl ^^7]ol- #5}-o] ^ S£ a]^o] ol-g-s] 

1:7>^^H ^li^ wfl^fl^^ ^7} ^^-(di sulfide bondH 

^ rjBfl^^ #^(folding)^l !:7Br&H (inclusion body) ^ *-g-^ « 

S. ^^}^ ^ (Makrides, Microbial Rev., 1996, 60, 512). 5E^r, 
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^^^l nfl^fl £7} #5}iS^5Kglycosylation)* *>:e.a] ^ 

^-fb ^*Jr 3*}€ A^fr ^-f ^l^^|7l o> -^KH*!^ ^a>o1 

<52> ^Hlr"?! JlS. Af^^^ol^]^ M]v\MX\oy(Saccharomyces cerevisiae)^ $\ 

*fl GRAS(Generally Recognized As Safe) -ft-^*} -g-o]^ 

^ S-S^^-i: °l4HilS. -g-^-(fusion)^^^ ^-H]7> 7H?tMl # 

JL-§:al ^ #7fl» US. pfl^ ^^1^0]^- (Eckart and 

Bussineau, Curr. Opin. Biotechnol., 1996, 7, 525). 
<53> nam ^-71^ ^?HH:e Ir^Kn i£ ^1-5.t4 0 1^ ^1 3] X| .g. 01 ^ 

^eH] ^rWlJi^ol ig*- &^<% Jl«- 7 >7>^^ ol^o]^t-g- ^^>J17> ^ 
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^ 1-^ ^-wlol^oi BiP(/£4£2) sJ-^r-S ^(Robinson ^, Biotechnol. prog., 1996, 

271, 10017)3)- Al^o] 1-^ /^/(protein disulfide isomerase)^ 

^(Robinson Bio/Technology, 1994, 12, 381; Schultz ^f-, Ann. N. Y. Acad. Sci . , 1994, 
721, 148; Hayano ^, FEBS Lett., 1995, 377, 505) chaperoned rfltr ^ ^ ^1* -R- 

-8-^-^7}^ ^Hfl ^til7> o_i^ ^W]^ ^ ^ 

■St^V %>rf(Gouka Appl. Microbiol. Biotechnol., 1997, 47, 1). ^eitr 

7fl^d^m ^^-S ^7^ ^Uf. 

> Kjeldsen ^ (Protein Expr. Purif., 1997, 9, 331)^- 91^^. 9l*s& ^H^l 

(insulin precursor, IP)!- Jl2-°1H ^r«l ^^>7l ^ 

4€ ^ ^(leader)l- <£#?H -$-^*H <?1#^ 7fl^^>^^r-ll ole^ ^ 3 

cHtt ^ia^s)- ^(N-glycosylation site)£f BiP ^7>*H ^aMHH t^^s. 

^ ^7)1 xflrfls §x§ol -^^V^rf. JE^ ^ ^7> 

^o] ^til^-o] ^ 7 mo^t\.jL ^.^^^(Kjeldsen Protein Expr. Purif., 1998, 

14, 309). o}^^]^ o>^-S.^(Ward ^, Bio/Technology, 1989, 8, 435) ^ 

fr^M-*lKcutinase)« JlS.^^ ^^lE iLJis) &tq- (Sagt ^, Appl. Environ. 
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Microbiol. 2000, 66, 4940). ^3.<£$- Jf^^l SE-^-S-S. *flS^ ^-M^ 

5d)ifl -g^o] ^7\-Z\H -fl-H^M ^2\<LS. &V)7} ^7}^^) 7]<& 

<55> ^rw]7l- ^r£]^ -g-MBMS. 0 l-§-*>^- Si^Sfe o}^^^ M-ol^^l 

-§-^N^S^H ^ -n-5fl^ HS^>o]s.a1 (bovine prochymosin) (Ward 
Bio/Technology, 1989, 8, 435), ^R^l #fl^--H-5fl^ S.^S.^\ 3^1 A2(porcine pancreatic 
phospholipase A2) (Roberts ^, Gene, 1992, 122, 155), <?]Bl ^fl-6(human 

inter leukin-6) (Contreras , Bio/Technology 1991, 9, 378; Broekhuijsen ^ , J. 
Biotechnol., 1993, 31, 135), if -rr^ ^o}^*}^ (hen egg-white lysozyme) (Jeenes 
FEMS Microbiol Lett, 1993, 107, 267) ^ £N ^Ssflfl (human lactoferrin) (Ward , 
Bio/Technology, 1995, 13, 498)# J:^.^ ^l^M^. ^1^7b§:^ i&^lN r%&t 
1- J±<*j 5*M*\ lOOOUflTH ^7^>^r4. 3l3EL«1M3E ol*|| ^lE^^l-l«flB}(interleukin-l^ ) 
^ oj-nl^^ 247fl^ 6>nl t A>^- -g-^sKE^S. ^>1^>^ <?1*)1 ^ ^<?l7K human growth 
hormone) ^ ^r^-*?!*} (Granulocyte colony-st imulat inf factor, G~CSF)^ ^]Mr 

Aj^cf (Lee Biotechnol. Prog., 1999, 15, 884). tl^ff-^-iyflE]-^ ^-t^t £-^1 a] 

<&3^ (Muesch ^, Trends Biochem. Sci., 1990, 15, 

86) JLSLoilHJE *fl-f JLsz^ o.s. A3=.% ^rti1^A>s|^ iL^l&rf (Baldari ^, 

Protein Eng., 1987, 1, 433). *fltflS §^>7l JflSfH^ ^r^^°l ^efl iMf^ -g- 

4H^7 r ti>=A] ^-^-i (Takahashi ^, Appl Microbiol. 

Biotechnol., 2001, 55, 454) e^Ss^ ^sj-o]^] -frefl^ ^^MICROD* JlS. A>7}^r°Hl^ 
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>*fl31«l*H<*IM M}-SI£|-7l $m *}?}3^v}o]a1\^ ^-Bfl^| ^tifl^Ul- <£2)-(mating factor alpha)^] 
He}-^^-^t:-Upre-pro- leader) ROL^l ^^^l sfl^Hzr -fr^*}^ ^ 

■Str ^-f 6 ^ ^ ROL^l ^1^1 ROL pro ;fttr 

711 ROL ^Hl^ pro t^o] ^>7l ^r^^^l #^1 ^rfl^ o_S ^^Kr 33 

• # iL<^5^. 

<56> o^^-bHH ^o] ^^^^ ^-S«r7l ^ 

wl^l^>7> 7Ms)^rf. ZLSiq- 7fl^ ^l^r^l ^^^3 £r«1^3H^ J-3)-7l- 

5L€- ^^iH ^-g-€ ^ ^^7> SA&^f. Dorner ^ CH0 4S°lH BiP» 

^r^^r ^ ^rWl^-o] #±.-5}<%t^JL H_31i5}<%jL (Dorner ^, EMB0 J., 1992, 

11, 1563), BiP^] ^-ir xtfl ^nfl^ ^7>*>8*=r (Dorner ^, Mol. 

cell. Biol., 1988, 8, 4063). JL^HS KAR2<3i?)$\ ^r^^l ^1^- nK-^lKplant 
thaumatin)^ ^-f°fl^ ^}7} ^^^1 (Harmsen ^, Appl . Microbiol. Biotechnol., 

1996, 46, 365). bH^S-T^o] e i^°fl A i BiP-& ^^r^t* ^ ^l^M^H 7}-g-^ 
0 o to l ^7>^>^o.q- ^J^-Sr ^7>^>x] &£Pt}- (Hsu Protein Expr. Purif., 1994, 

5, 595). 5E. ^Hl^U}^ l-cllo]s(/^/)# az^i^^ 7^oi] S) ;g[ ^ ^4°1^^ 

7>i ^c-flol^ 4^ *|-Sf ^-^^sllol^o] «-tiT 7 > ^7>^1 <&$;t\- (Wang and Ward, 
Curr. Genet. 2000, 37, 57). £&tr -g-^)-Hm- °l-§-^r M-^ t£ 
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<57> <#7]-& ^^MH £r«lSl*>£) 14i tfltt *8r ^^7} $X9X£-^ 

3 £r y H °J"*°1 M7] tcfl^^] 7 flM *«lSi*l-7> 5L^& 

ofl ^-g-^ ^ &^ 7 } $X^. ^*Hr 4 £^1=1^1 3|<«« flSfiA^ 

^ ^w^^i 14^1 ^-wi-§-^-oi^>» -fi-^i ^<^1 

<59> §>i4^ o o >^^ Aij a. i£r^ \+it€^ ^ ^-^HX)« 7>^^-g- E]S.B] -fr^ 

7>(R)^l x-r^ -g-^-#* ^la-sl-ji, x-R^l -g-^^l hl 4^ -B-^^} M x-r 

<60> ^Bi-^^ji^ 

<6i> (i) *H -fi-^KX)^ £ = ^"3 (in-frame) <^^€ ^p^if-g- ^ 
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<62> (2) ^d 1 ^^^ -8-^- Tct^ll(X-R)^ ttS^H^ 

fusion partner: TFP)« Sft 7\\^ DNA SE^r cDNA* ^l^f 'S^'M ^r^^-§- 

<63> (3) ^-tifl^-g-^-o]^} e)-oly.&|Els. &{&&\ -9r^}^\ %^o) <£±=- ^if ^^^^^ 5} 

<64> (4) s]^ ^r^^^l M-^^ Ailas^Hl -n-^^># ^^-8- 

<65> J^tf y>^-&]-7fl^, 

<66> (1) Ji£ o]tf)Eflo]2,* ol-g-ig- ^>^it 7 fl^ ^tb S]3£^ -fr^S. A>-g-^7l 

JrS. *Hl7> ^ ^ltfl^o]^ -H-^^<y INV2(I)» JlS-^o]^- *fl^Kr # 

31; 

<S7> (2) JlS. <S4£i<9 6fl S^E)T^ o]H]Bllo]S(I) -f}-^*)-^ 

-8-^x>(X)7> ^lHefl^(in-frame)^-S -g-^ -fr3l*KX-I)« f-^Rr ^]°] JlS 

HTS (high throughput selection) ^ (pYHTS-F0, pYHTS-Fl ^ pYHTS-F2)^ #7)1; 
<68> (3) «?ltflBllol^ -8-^- ^7>(X-I)« ^ flfe JL2. -fj-#3|] 

3.JfE] ^^-g-^-oi^> efojiEL 5)51-1- PYHTS ^31; 

<69> (4) $]3z& 5^-o]^5]5ll- t^Tfl (1HH £.3_d]} 1% ^ QQis} ZL 
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< 70 > ( 5 ) tifl^Hi^ ifit wfl^H ^-Sl*H=- ^1; 

<7i> (6) jLS-^fEi ^3l*r» #^-8-^-<?l*r ^t}^ \+ 

«^ A S^t4- TFP» ^i^Rr IfrlH ^tt 

<72> fg^ ^r^^(X)^- ^ltf|^ol^(i)» -g-^H i£°H^ 

t^sH ^HS^t ^^t^AS f-n-^ V**^ s.3.7} 

^iL^l^r ^r^-g-^-^f s^jd e^-I- ^7>^ o.g. -g-^M TFP-X-I SE^r X-I-TFP^ ^BflS. 

xilsig- ^ ^a^s tffl^HH m)V^7fl ^ls* ^i 1 !^ 1 ^ ^^tt 

<73> ^^^.S., i£^*Kr 313. ^]tf|Eflo]^ £d\ t£o]^ ^^H^ -fr^^-7> 

^^-g-f-^V ^B^<$1 pYHTS-FO, Fl ^ F2-& ^S^-JL, ^s. ^ 

*)1 ^^^-^1-2^1 ^^-g-^^r TFP-1, TFP-2, TFP-3 ^ TFP-4# S^^^f. 

<74> £ "^lifl^-g-^-^^Xtranslational fusion partner : TFP)"^ \r^^ ^r^^* 

3*3 *H=- -fr#*H- -a-^-sM ^^-ttSr -B-je^ -ff3l*r« s]^lt4. a 
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^11^1 TFP-1, TFP-2, TFP-3, TFP-4 ^ 

^^.S ^Rr3l ^^^11 ^Ml ^7fl^ 7M^-B-^7.># ^^Al^lJI ^E^l ZWZ -fh*U># 

^3.^0]^, ^eflols, ^Bl-tflo]^, ^ol^ j o>Tg B )]o]^ i ^M^l^H^, ^^-SAl^l 
<77> M. ^Tgofl^ "idr^^ ^rWfl^,.o]5]- olxfl JE^r ^tg^] -f^o} $ 

*\ I2f ^^>7l ^sj^- ^J)^ -S-^, #*n^£r 

<78> ^-^oDAi ^^-g-^-^l- TFP-1, TFP-2, TFP-3, TFP-4, TFP1-3 ^ TFPl-4^ 

^-g-^^l^ £1*11 ^l^^-^l-2(IL-2) ^ <?l*l] #sq*>q-<a*KG-CSF)» if-^H 

-§-£S tfl^= i^rf. ol&j^ ol^s ^e)^ ^ <>M*1 

^r, -t^^^C^, $1*} VII, VIII ^ IX* 4°lS?l" 0 J(1, 

a-, P- £ y-^B^l^, «S.^7>^oix>(GM-CSF), -*K£€ <?l7> 

(PDGF), ^^(PLAP), $1^, °]X|-(TNF), 9l*K<*\), TGF 
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a iE^=r TGFJ3 ^-£r ^i*r ^ 4^ 1^(1 # 

^olix Jf#^ Jrss., ig-^J-s.^ Jis 

s. ^ o]o] ^-AHl), ^^(calcitonin), ^l^^d -fr^r ^ ^(Calcitonin Gene 

Related Peptide; CGPR), ^^(enkephal in) , ^>£^^1, «^e|^S.£<5H€, ^ 

h] -y^K Hl-^, ^ S3] «-*4^]i^ ^ #3: = ^] ^*4 0 1 

^.(growth hormone releasing peptide; GHPR) , Sfl^^ ^I^X thymic humoral factor; THF) 

= o] 3L^r)-. I&tr, 0 l^tr ^*Hl^r 2.^* , ^^r«--^-°13 S 

^, ^.HJfl^^-sfl Jl^, Jl^, H^^^l, i4<4<4*ll, ^ 

^HH^l, 7is.H^, s]^, -fs^i, of^^Ai t^a^si-B]-^, ^ 

<79> \+^^ -fi-^Hr <y^] S^r ^A^ol &o_^ ^s^- aJa>o} ^ 

Jl^l 91^ 91 *m Xf-tr 4^tb ^# ^ -frSfl^ -fr^l SE^r cDNAS^-B) ^^£]7] 

<80> M^o} ^ ^ S]E^ =S£B) -B-^7>, Wi^7flA] « f^iS^l ^ 

S^SRr -fr#*r ^ °H ^H-efl^^-S. -§-^€ sj^Bj -fr^r* 4r 



61-17 



40003610 



*^ 2005/1/4 



GAPDH, PGK, ADH, PH05, GAL1 ^ GALIOSlS, ^€ ^AS^^ -6-^^^ 3H ^ 

SE^r t^o^ ^ ul^f SE.^ cDNAJLJfBi ^sq^ W 

<8i> t£t^ 7}^-^ ^IH^I ^^l^HI ^HMlJEfe J&AAiCandida) , t\^SL 

^\o]^}^{Debaryomyces) , ^M)^^-(ffansenula) , M:^ 0 ]^)S.^}°}^}^(Kiuyveron7yces) , &\?}°K 
Pichia) , ^ 7} 2i*}7}s.v} o) *\) ^ ( Schizosaccharomyces) , °] <^> ( Yarrowia) ^ a}-^^}- o] ^] ^ 
(Saccharo/nyces) # ^ JlS^-, o>^3£| ^^^(^er^/Z/i/s) , ^H-Me] {Penici Ilium) , 5H 
3^A^(Rhizopus) ^ ^."Z\3J^v\{Trichoderma) # -^^1 B] 7l ^(Escherichia) ^ 

<82> ^ ig-tg^ \+^^ cjBfl^ ^A>-g- i^tg TFP^l 3^31^ ^ l:?"^^ 

^^r-i: fe^ -r 5fe TFP# ^if^l ^§1H5L o]-g-^ ^ ^uf. ^ ^afl6fl6fl^ 

^itfls. ^IsH ir} Ji-ir^^l TFP# ^ SM. 

^ -§-^-<?l*} SJl^ pYHTS-FO, Fl ^ F2°11 ^ 3J°H, °1 &| 

^ o>nl^^6fl xfl 7 >xl ^5. t}s. Ej^H^l^AS. 711 S€ ^I^JlJi ^aafil IH^} 
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<84> £ ^aI^a^ o]^ll ?lB^?l-2» JlS.^^ ^W]^a> -g- 

^-SJ*}* 2,3.4=- ^ii]Ei 3 ^(pYHTS-FO, Fl ^ F2)<*H S£ °J^I« ^-fl 

tfl^ OT€ ^i^l^^l^l W>=.7ll (folding) 

Jf^l I£ -fr^l el-o]ti.s]s]^- ^-^^>ji i£oll ^^^^rtb ^ ^3S2 wfl^HH 
^^^l* ^iL^^ 7}^- is}?)) ^rf. 

^3.$.^ «fl*l°1M ^^Wcr ^^^.WlS^-E^ ^^V* ^^VJl o]1^^7l of -g-ej-o] o. 
3. 7^^^}^ X)g_ v}^ til #^^^(pYHTS-TFPl, TFP2, TFP3 ^ TFP4)# S)^ 

^^nl = o]] 4 ^<q ^ ^Bfl^-g-^-ojx]. jfr^} TFP-l(^^«i^ 

2), TFP-2(^1€^is 4), TFP-3(^i°l^is 6) ^ TFP-4(^ <t^J: 8)« ^J±-s>5£-^ , °l* -fr^. 
7Hl ^«f) S^tt o>d1^a]- ^o|ol z]-z}- a^t^Jt 1, 3, 5 ^ 7^1 q-B]-M- 
<87> aj- 7 ] ^ pYHTS-TFPl, TFP2, TFP3 ^ TFP4^JfBi <>]tf|B]H^-I- ^\) 7 ^}jl 

?l-2 -H-^^H ^^iS^-* pYIL-TFPl, TFP2, TFP3 ^ TFP4# 
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^■^1 7]^ ^ &S.^ ^r^^flJLdi Kex2p $1^*1* ^] pYIL-KRTFPl, KRTFP-2 , 

KRTFP-3 ^ KRTFP-4-& afWFSix}. ^}7}, 91*1} ^Sl*K(r-CSF)* ^^-g-^l^ 

TFP-1^- «1b| pYGCSF-TFPl^- TFP-1^1 £L*I| "M^Kl-2 o]£]o] ^J^o] 

<88> tcH^M, a t^- ^Bfl^i, ^1^3: IS 7l^fls]^ ^^l-g-^l*} TFP-1 ^ 

iafl^ ; o]e>] ^-AHl JE^r ^ ^rtt 5E*h ^T^^- >H IS. 7)^\B)^ 

^-Tafl^-g-^-oi^]. TFP-1 ^1^1 -B-*H1 JE^r o]o] i2^Kr -B-^i^H] ^ 3H^h 

^1, ^ >M IS. 7}^\Z\^ 2^a> 5E^ o]o] ^-^-Aj (homologous), 

•5-l-7fl^ 75%, ii^ y^sj^l-Tfl^ 85%, e)-^ ^l-7fl^ 90%, 7H V «l-^-^^h7fl^ 95% oK>5] 

A o v ^-^* 5fe ^<1* ^ ^^-§--^7} TFP-1 ^ ?A°M. 

7.-]<gia}Jr is. 7}^\Z\^ ^^^^91*} TFP-1 ^^^r ^^Kr DNA iE^r ^5] 
, aV^^-7fl^ 75%, Jit} w>^-s]^l-7fl^ 85%, c)^ t^b^^-tA^t 90%, 7K> ^^Tll^r 95% 
^ DNA Ai<l^- 3fe o-^ofl ^ ^o]t^. w>^^7fl^, ^71^ -fr^*} 

^^14. wf#^>7fe 7i] a^- iS|eh ^*v^^ -fi-^Hr A^wis. 25] -H-^Htq-. 
^>7]]^, pYIL-TFPl, pYIL-KRTFPl pYGCSF-TFPl°| J£*h ^ #7] 

pYIL-KRTFPl^-S. ^^s]^^]- ^e]-o] DH5@/pYIL-KRTFPl(KCTC 10544BP) o]cf. 

<89> Uf-g. ^BflSA], ^- T^T^Jr 3°-S 7]t]]£.]^ ll-g-^*]- TFP-2 

o]o] O-A^l o]<2] ^o]r]-. JEtb, •& A^ais. 3<LS 7}^^r ^ 

^^r9l*} TFP-2 #^<£, o]<3] -fKHl o]o^ -fi-3i*H) ^ 
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B|, t^^r 33. 7l7fl£l^ Hl^r o]o} A^Aj, 75%, iL 

cf ttl-BJ-2li5rl-7flir 85%, ^ S^fe 90%, 7R> w]-^] ^]-7fl^r 95% £t= 

oH^a]- a-^^ ^ -8-^*1- TFP-2 ^r^^^l ^rtt 5t, -g- l^^r ^il^i 

Jl 7)^m^ ^^-g-tKl^V TFP-2 ^ll^ S^Hr DNA *\ <1 5E±r o]cq , w>^- 

^^>7fl^ 75%, iLt} v}&-z\is}?\}±r 85%, *>7fl^ 90%, 7R> w>^*]*Mlfe 95% 

^§^3* 5fe DNA 5Hfr -R-3l*HI ^ ^l*}. Wh^^Tfc , ^7lt -fi-3l*Rr 

%o]t\.. w>^-3}^)-7fl^, ^2:^- ^S)^ -R-^Hfr ^fWjl 4^ -fr^o] tf . 

^1-711^, TflS^- pYIL-TFP2 pYIL-KRTFP2o]cf. £Efh ^^^r ^Mtb tf) 

BlS ^^^i^ ^li^l ^H*}. v,}^^^)^ , ^^^^^ P YIL-KRTFP23. ^ 

°11^^7lo]- #sq-o] DH5@/pYIL-KRTFP2(KCTC 10545BP) <>1 1} . 

<90> rr. t}s <&EflS*|, ^"^^ ^T^J: 55. 7]^£]^ ^ ^^Q*} TFP-3 °] 

TFP-3 <^>1^ -B-^Hl SE^f ^ ^§>^ -B-^iT-Hl ^ 

^ ig-rg^ a-^^ 5S _ 7l7fl5]^ oj-n]^ A^ JEE^fr o]o} S$ r Jg.A$ > 75%, 
4^31 ^Mfe 85%, T^-Sf u}^z\f;}?\]^ 90%, 7>^- ^^1-7^ 95% ^ °H 

^ ^It-i- 5fe ^^-e-f-^l- TFP-3 ^ ?A°\t\. 5&th £ ^<gi£jr 5 

3. 7} A ^1 ^^-g-^l^ TFP-3 ^^-i- S^Rr DNA ^11 _ n]-^ §}7fl 

^ 75%, i-tf W]-^- 3] ^-Tfl^r 85%, t:-^ wf^^l-Tll^ 90%, 7RT- w^al 95% Aj-^ 

^ ^ DNA ^i^* ^ -fi-^^H ^ ^^14. yV^^Tfl^, Aj-7]*]- -fr^Hfr ^<l^ls 
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^^Tfl^r, ^Si^ ^Bjon Sf-S]^ -fi-^Rr ^It 1 ^ 63 -fH5l*K|l=h H>^-2j^-7fl^, 7112: 
^- tSJeJ^ pYIL-TFP3 pYIL-KRTFP3°l JE*h l^^r ^"71 ^Sl 1 - ^jll^ 

^ -Mli^l ^rtt 3H^. ^^^-tAtt, M]S.^r pYIL-KRTFP3iL5. ^^i*^ <^1^ 

5} ?! 6} 3-e)-c»l DH5@/pYIL-KRTFP3(KCTC 10546BPH^. 
<9i> ^ ^BflSAi, ^- ^t^J: 73. 7}7t\m= ^^£^91*} TFP-4 *1 

^91*} TFP-4 <>13 -e-A>^l o]<q S Tg^ -fi-^H ^olrf. ^el, 

£ ^i^J: 7S, 7]7^^ *\v\hz& *\<£ o]o] w> ^-3} 151-711 75%, ^.tj- 

tif^^i-7]!^ 85%; c)^ ^1-711^ 90%, 7H V w>^^-7ll^ 95% °1#3 ^ °M 

i^A> T^^- ^ ^-^^-g-^-oi^l- TFP -4 cfiifl^oil ^ ^olcf. a^, ^ igH^ ^T^Jr 7 
S. 7l7flEl^ ^^^-g-^-^l^l- TFP-4 ^3:^^^: DNA *\<& JBE^r , ^Tll 

^ 75%, ^1-^-31-5:1-711^ 85%, tf-Sf W>^-3]^>711^ 90%, 7H 1 - iW^l-TllTr 95% ^ 

5Hr DNA ^i<l# ^ -fr*l*H ^14. w>^-S>7im, ^lil -fi-^Kr ^1«lJi 

83 -B-^olt^-. EEtb, ^ ^"71 tt -H-^71-^- i^Kr 711 2^ **|bH ^tb 3H^. 

^^>7Hfe, 7fl ^ ^T^H S^fe -fH^Kr ^I^Jl 83 ^l-^^l-Tfl^, 7fl ^ 

pYIL-TFP4 SE^r pYIL-KRTFP4°l . ^- -#71*!: 7fl2^- 

51 Afliofl ■aV^'^-sl-Tll^, *flife pYIL-KRTFP4S ^ll^el 

71 *>} #Bl-ol DH5@/pYIL-KRTFP4(KCTC 10547BPH3". 

<92> ^OllA-1 ^^^-§--#^171- ^J}^ iE±r ^X}^] tflSfl 7.}-^ -g-C^ --frA}^"^ &*J\^ 

-H-^^f* \+^^ ^^7>3- -g-^"^ Tj-f t^J^ ^Hl^A>^ 

-fKE*H ^^-S-^l*} M-^^ ^-8-^ ^7>#^ 3^^H, ^^-§-^^> 
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^ o>^l O.S. ^ *|:& f o^l^Xj-eq t^s. o]-n]^A>o.s.o^ ^1$, ^7]^ 

a>o^ r}^. ^7]^ ^1$, ^Aj oj-TJlt^o] rf^. A>Aj o}nl^o S s] <>]- 

Pl^o^ ^ > ^oi s ^o. iW + ^ 

eMJ±a]e) 5E^r cDNA **fl i&^-8-^-$l*> tt^H 

7%7]*M^5L €-«H e^M- &*J\ 

^(wild type) <5Mii> ^11 ^ °> A S^ ^14^ -fKI-t!: 44^71 

rf h>^-31^1^ 85% °]#, c|^r 4^^-711^ 90%°"|^, yV^^-T^ 95% °]^- 

^» S^tt 3H4. -H-^i^ -g- TFP ^r^^^r ia^Kr DNA ^4 

-5>7)fe 75%<>R\ iL^ ^l-7fl^ 85% v}^r*\i5}7)l^ 90%o}<#, ^^\^}7\] 

95% ol^- ^ ^ DNA i^&t}. o]e^ Aj-^o] ^-^0.^14 ^ 

o] -g-o]^- HSa^* oi-g-^-c^ ^ig- + o^rf. Al^sl^ Eii^ 27fl ojAj- 

^ ^T^^^l -§-^H ^V-g-^l^ ^r«l ^-^^ 
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(regulatory sequence)^ ^ 7Fg^>;£-Ij- <?!4€ DNA ^'t ^ 7]^- -B-^7> -g-^l^r7fl 

t}7]i4 J^a^M ^*fl £^£)£r DNA ^l#^r 

ZLBitr Ai'l^^ ^^>» S^^>7l SSEE] (promoter), *U>* 3:^^71 ^*fl AiTgfl 

Jf7>^ ^. 3£l efl o]e]( operator), ^^tr mRNA elJi# ^ Jf^ ^ ^>/^i^^ 
3^^- ^cg^ol af-^rf. ^Sfl -fr3l*rS ^-^^r}7l W ^Bl^r HM^i, 
:S^ri)JEL ^ «1B]# A}-g-%V ^ tfHE^ #JsL^ tf)^ ^ ^ 3^ 

DNA7> #<g£M 4^ ^ ol^ §e}^VJl^Ai ; X| ^ 

Mi-EfleW ^S.S. ^Bflo] DNA-fi- ^i^^lcf. ^ «3]E^ ^sfl dnao] t^o] ^<£Q ^ 

c]^X] <£*Yz\^3, o]^ 7\^*\ DNA^l ^ltr 1 }. <q DNA^r ^ 4^1^ 

^<£3^-^ ^^^^1 ^ DNA*?! DNA* ^*]^. ^ ^ ^ ^li^^l °J.°- 

^ -S^r <g^l DNA^I- ^^>7fl ^-^m ^ ^o.^ ^-lsfl DNA7> *r 

ofl w}3f ^Kl, ^ -fr^r^ ^ ^°l7l flSIHfe- sfl^- -fr 

-g-ol -^^^i^;''^ DNA«- ^HrS. £^§>^ DNA7> ^^^1^1 ^^^1 ^^H^l 

S^r SE^ ^1^ ^15. SL^m 4 1 ^i=f. DNA^l S^iL^o] fejl, DNA^I ^ 
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r4(SF9)^ ^ HS., CHO, COS 1, COS 7, BSC 1, BSC 40, BMT 10 ^ ^]5£ ^1 

^}-§-€ ^ 9X^: *\}£-£) ^]o]cf. t^b^o^]^ cHl*j5}7]o|- ^^-o] (Escherichia coli)7\ 

<97> ^ ^"^^>#^ ^-8-^1*1- TFP-1, TFP-2, TFP-3 ^ TFP-4 

^tifl^o] ^tiiofl ^Alfe 2 a}^}^o^ i TFP-1^ ^-f ^Td-Sl^l ^<g, N-#^ 

*V*1 ^rSi^f. 5' -UTR(5' -untranslated region)* ^7-^Kr ^ ^-(pYIL-KRTFPl-4) \i 

r^J^o} ^#ol 3 yfl ol# - 7 ^^o.^ ; ^ 7 >o] 3 - ig-^ ^ 7} ^ ^ l7 ^ ^ 

^-(pYIL-KRTFPl-3)^l£ \+#^^ ^ll^ ^}Wr -£-5.^-53 ^f. 
<98> cfs. ^EflSAi, ^^8r 93. 7] 7ft £\±r ^ ^-g-^^r TFP1-3 SE 

^ o]o] ^o|tf. ^ ^T^^-S-^-^^V TFP1-3 ^1^1-^- 

A>^fl# S^Kr -R-^Hl ^H4. "&^^r ^il^Jl 93. 7}^5\±r *MH> ^ 

«i ^g-^, w> e^^l^r 75%, lir^ yl-eJ-^Tflir 85%, tf^r ff^^l^ 90%, 7} 

# y3}^-z\^}7]}^ 95% ^Vg^^ o}v) ± a> ^ ^ ^ll-frtKl^r TFP1-3 

*N ^ ^3*l^f. BE^r, -g- ^I^Jl 93. 7l^£l^ ^^-g-^^> TFP1-3 

S^Rr DNA ^11 SE^r <>]<3} tiV^^|-7l]^ 75%, iLt} H>^-^^-7fl^ 85%, ciA 

I5>7flir 90%, 7R1- h>^*>7|1^- 95% ^-^^ 5>ir DNA *| I* -fr#7M ^rtr ^ 

o]cf. iEtb, -g- ^-71 tr -n-^7># S^Kf ^2,^ ^]°\) ^tt % 
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oluf. y^^^Tll^, ^2:^" ^B^l -fr#*Hr Ai^Jr 9S. 7}^\Z\^ ^^-§-^1 

A TFP1-3* -S^Kr -H-^^>°1^-. H>^^1^ ( *fl2^ ^B]^ pYIL-KRTFPl-3o]tq-. JEEifh 

#71*!; TflS^- ^B^S ^^«r€ AflS^ ^o]r}. ^^^-711^, 

^li^ pY I L-KRTFP HAS °11*|bMo} DH5@/pYIL-KRTl-3(KCTC 10548BPHi=}- 

-g-^-o]^ TFP1 _ 4 cfTafl^ o]o] o-AHloU ^ ^ojrf. S-$V, #^-$-^l*> 

TFPl-4^ S^frKr ^I^Jl 10J1S 71^5^ -fr^^> S^r o]<q ^-A>^o]] ^ ^^cf. ^ , 
^ A-^i^Jr 10J1S 7l^E]^ -fr^UH ^fl is^^l^ <>H^# ^1 

^^^Ml^ 75%, 1LA v\^-^}7\]^ 85%, 53-3] ^|-7fl^ 90%, 7H> y}5J-3]^-7fl 

^ 95% -aT-^^- 5}-^ o>n]^ ^^-8-^-^> TFP1-4 #^<g<*fl ^ ^ 

olcf. 5E«h ^ ^i^JL 105. 7)7$5)±r DNA ^ <g 5£^r , 4^2] ^-711^ 

75%, 4^-^1^1-711^ 85%, w>^^l-7ll^ 90%, 7R> wf^^Ml^r 95% 

^ DNA ^i^* 3fe -R-3l*H ^"S- ^H^. ^ ^il^is 10^5. 7l^flsl^ 

^-§-^-«?l*|- TFPl-4^: 3.^^ -R-^*} c]o^ -B-A>xH* S^>fe 2fl2^t ^E-H % 

°]^. ^B), ^ A-ll^S 7l^S]^ ^^^-§-^-^71- TFP-1-4* 51 DNA ^ 

<g ^ ol^ W>^-3j^>7ll^ 75%, ^ W>5J-3}i5l-7llir 85%, ^ V}&rZ\-&\?]}±r 90%, 7} 

3> W>^-3]^>711^ 95% Ol^l-c] A 0 V^^- DNA A-^^- grfe lt«}^ ^St ^BH 

^ 4^ "Sl-XI fe, *fl^- p YIL-KRTFPl-4olrl-. 5£^r, #71*!; 

PYIL-KRTFP1-4AS. °\]*\B\7)<>} DH5@/pYIL-KRTl-4(KCTC 10549BP)^>14. 
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<ioo> ^ tf-g. oj:Efl^ ; ^_ a^i^J: i, 3, 5, 7 9S 7)^\s]^ tt 

2^ ^1^1 ^il^iS 10J1S. E) ^ -ft-^*}, o]o^ ^-a}^] SE^- o]s>\ Tgs&d)] 

^£-$r ol-g-*M, ^flS^- 4§-£H*Hr 

l^^r ^II^S. 1, 3, 5, 7 IE^r 9^ 7]^E)^ ^lir.^> *\<& SE^r o]o^ 
w>^-3]-S>7ll^ 75%, ^ v}&*\-5}7]}±± 85%, ^ u}#z\is}7\)^ 90%, 7R> 
95% Aj-^^. ^ o]-n|^A> Hl^r ^1^3: 10O.S. 7l7HS)^ 

-fi-^Hl ^l«fl iS^sm o}Dlk^> Sl^r o]o^ ^Aj, W^^Tfe 75%, Jit} h>^*>X1 

^ 85%, c)^ w>^-^^7fl^ 90%, 7H> y>^- 2] *>>0fe- 95% °]<#si\ ^-^-i- ^ ^ 
* 5fe °l-§-^H, U-^^-S. ^^Fb ^rtt 

^olcf. y]-^-^!^ ^<l^Jl lofl 7l^S)^ >H€S13L 2<*fl 7l^S)fe -R-^*H ^*fl 

-S^^M, ^il^s 3^] 7l7fls)^ ^^jr 4^1 7l^£|^ -R-3l*H] s^slJi, 

^1*13: 5^ 7]^sl^ -^t^J: 6^1 7l^s]^ -fr^H iS^^H, ^l^s 7 

<*H 7l^s]^ ^r«n^^r wis 8^1 7l*fl£]±r -fi-#*Hl ^fl ia^t}. H>^^-7fl^, 

<102><-gA]6fl 1> JlS. <y tf( Bfl O] lH !£°l^r ^2: 
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O^BlM^* ^5B]j5l Af-g-^H ^ELS-Z. y^H^O] ^ ^^jf-g. ol-g-^- ^JE-^^Al^Bfl 

-g-^1-71 o]^^lol^ fl-^ol ^SLy} o]^- <tfSfl <g^*H ^fl^Rr iW2 

-fr€*r» ^I^M^. ^ -?KE-§- ?MlH #5^*13= P RB58 (Carlson ^ 

, Cell, 1982, 20, 145)* ^JL^i EccRl ^ XholSLS. INV2 3^-B-^7># S^^M 

pBluescript KS+^ EcoRI/XhoI Jf^H SE^^M pBI^BX# A^}^ . S. 1 <*Q*1 iL^ Wr^f 
^1 pBIz\BX^l StHS ijVK? -ft-^*r^ #//2dIII-Z&aI site^l 190 bp^ Klc^O)*- °J= ^ 

^^Kr ^-^^H pBIU* ^1^1-^4. pBIU» *)ltr -§1^ EcdRI-XholSLS. 

^^tr ^ ^VS-^o]^)^ ^le|l«lAl<Hl Y2805 AgaJl (Mat a ura3 INV2 pe P 4: :HIS3 gall cant) 
^ofl -fe^o] Ai^iafl^oflA^ ^J^^Mfl Y2805 Agall A inv2U(Mat a 

inv2::URA3 pe P 4: :HIS3 gall canlM ^i^rSt^-. 
<105> ig^^o} oitf]^cl^ c^Jf-i. ^-o]^}7l ^ § 

*H*i*r ^#3-^ ^^>^J1 X]5L tfl^6fl til-gfl ^*J-o] nfl-f 

^ ufl^Vol ufl<8= €^1)*Kr sds-pages. ^e]tr ^ ^ ^a. 

-g-<*HH 30^^> *>-§-*t 4^- TTC (2,3,5-triphenyl-tetrazolium chloride)^ l^tr 
(zymogram) ^ C£ 2) -g-^ ^-f tflJf^ invertase ^ 
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Blsanejo^ ^ ^St)l^]t|lAl^(gi U coneogenesis)^ 43.7} 

O-S, ^J^Kr 7 A°-3, ^S\#t}. u}e}*\ o]^ ^71^-71 ^«fl 

Sj-ol*! ^ 5-^0} ^ m ^ Xl^CS 3). 

<ioe> QIL^. Y28Q5 Agall A invZlKMat a inv2: :URA3 pep4: :HIS3 gall canl) <?l*ll cDNA 

^3 -R-*l*}-I- ^^"S: 1^7} sa^l o]i- <^fl «fl 6 <Hl3E* l-3^3i^(5-fluoroorotic 
acid, 5-F0A)wfl*HH tifl^H URA3 ^7}7} ^(pop-out )€ -g-^r Y2805 Agall A invX 
Mat a ura3 inv2::Tcl90 pep4: :HIS3 gall canVMr 'id 51^(2. 1). -fi-^> 
7} 1ft ^-o] ^s]ji URA3 -fr&7}7} t}X\ ^--o^s)^^] c*)Jf§ X^-I^ 

(Southern blotting)* «H ^-^^^^(^ 4). Y2805 <g^^# £coRIA5. ^e^Ka 

ZW#-B-3l*}» ^-g-ig- ^-f *} 4.3 kb^ ^5g°l ^-oisj^-c-l] UM3 -9r^.7}7} ^ 

(Y2805 Agall A inv2U) 5.0 kbS. ^7>Ej^rf 7 > -fj-^>7> ^-^£|^(Y2805^^a/2^ 

9= 3.7 kbS #<H€-^. ^^MH Ji^ ^o] /)VK?-fr^>7> w>Sf Qo] 

<i07> <^a!c| 2> ^ltfMH^<4 -g-^hi- ^tb 7>^^Tt A] ^S>\ ^ 
<ios> <ytf)Eflo]^ -^-^7.>7> ^€ ^(Y2805 
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Z±inv2)*\]*\ al^H^ tHSS aflxloflA^ ^^1*4. ^-ol 

§>7l JflS'M ^r^o] ^ je)^- ^l^^^tl <?l*ll "l^^:^- 1 ?! (human serum albumin, 

HSA)3r Sl^ll ^Ib]^-?1-2(IL-2)1- ^^^rf. 

<109> -g- ^^-^31}- oltf)EllolS7> -g-^-^ «1B] pGHSA-INV2« ^#7l 

^^H^ ^ ^t^^ <£^£bg-§- ^ ^er^ j^Oi^JL 11)31- H5} 
JHligHI^Ji 12)# A}-§--gr]-^oji| p YHSA5(Kang ^- , J. Microbiol. Biotechnol., 1998, 
8, 42)# ^ ^LS ^}SL Pfu ^^-JL^C^B^^IAI-, T^)^g- o]^--§:>^ 

<££|]£b§-(94t:<HH 5^<£ is); 94°C 30^#, 55°C 30s^>, 72°C 2£-?J; ^H-^: 25^; 72°C^1 
*1 7^r# 15))^H ^f^-fr^r ^ 1.8kb^ ang-i- <S&^. SEtb, HSr 0 "! 1 ^ JH99(*| 1^ J: 
13) ^ JHlOOC^il^iJ: 14)5il- ^ pRB58* A>-g-*>o^ °1 1*| tsQ o] 2: -^-^7># U"^ 
S, ffii 'S^-g-^H sl^tr ^ ^1*tJl^: Sfil/SallSLS. 1^V\is\jL Pstl/ SfilSLS. ^el^ 
^■¥-^1 -fr^r^r W Pstl/Sall^-S. pBluescriptC^HHM^h ^1^-)^] Aj-o^^t^ 

PYHSA5* ^l^rJL^ Sad/ PstlSLS, GAL ^ <&Jf ^-fr^r S^Kr H 

^ui "It^f 1 ?! -fr^r <|JJf <?ltf|Eflo]^ -B-^7># ^--R-*Kr Pstl/Sall Q% 

* tfA] Sad/ Sail YEG a-HIR525 ^(Choi ^, Appl Microbiol Biotechnol., 1994, 
42, 587 H ^-^^H PGHSA-INV21- ^fN^^r 91*) 31 

^B] ^1^# ^*1H oiBl^-^1-2 -fr^r* JH106(^<l^iJ: 15) ^ JH107(Al€^S 16) 

* * r -§-«M -n-€*}# Ig-fr^r^ pBKS-IL2«: ^ E) tr G4£ ^ W 
^wHzl^ f-fi-isfe SaclSfil Sacl/Sfil°-3, *|Bl€ pGHSA-INV2^1 -$HJ*H 
pGIL2-INV2# ^S§>^r4. 
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<no> ^Jf 1 ?!^ <?ltf|^o]^o] -g-^^^-i: ^-sT-^ pGHSA-INV2^ 91*-] ^31-2$- 

o)z^°) OT^Kr pGIL2-INV2 ^ £1 Efl ^ ^ pRB58* ^W^o]^ 

-fi-3.7}7> ^^^H ^ass *fl*l«1M ^^-m 4 1 ■ ^(Y2805^/27v2H ^ ^^^Kn. 

^.€-2.3. ^7}^ Hfl^l(UD)^ tHSat ^^5. ^7>t!r ^KYPSAHl S-^tfr 
<*] ^^^-» ^^-SS^CE 5). <el^^o]^ ^^Hr pRB58^1 

cjtifl^o] ^w-^if -g-^-g ^^-(pGHSA-INV2)^l£ ^a] ^ 7 >^1 2-¥ ^ °1 

^ ^^>^^-. nsm- JlSXM ^^71 <H3£ ^^^1 <?l^^-2^ (pGIL2-INV2H 
^ wfl^HlA^ ^-^Jl^. ^ ^h*l ^ ^3S2 wfl^HH^ ^\SX^. 

^^71 ufl^s ^sq^x}. <?itf|Efloi^ -e-^7f7> ^sq<H tas^ yfl*l 

*r 5"^(Y2805^inv2)^l l^^tb ^i^H^L -fj-^7}^ ifr^M^-I- o}^} 

<m> <^a] *j| 3> ^^^yfl^ oi^] o1b]^-^1-2« ol-g.^ ^^-g-^l*} 

<112> <?1b^7J-2^- <ytfjBflolS7> -g-^ ^B] P GIL2-INV2^l -g-^^^l -ft-S*!- ^ 

9X^ ^^^-g-^-^l7l-# ^-5->7l *\)7}x) (reading frame )^- ^ e^- 

oliL5]e| ^ pYHTS-FO, Fl ^ F2^- ^S^f^CE 6). ^ 7fl^| e^H^^ £arfil *1 

^H^* ^f-Jl^ <?|ifli&-§~§- €^ ^5}o]n] ^120(^^^31 17), JH121(^<i^is 18) 
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^ mi22(^\^SL 19)sf ^Bl^jli HeM^ JH123(^^^iS. 20)* <>l-8-*KlZ. pGIL2-INV2* ^ 

^<?> 15); 94 °C 30 2^, 55°C 30^, 72°C 1^:# 255]; 72°C^1^1 7&Zt 13) *M 

H-^^l-2^ <^^-o| oltfjEflo]^ -^-^^>» JE^Kr ^ 1.2 kb^ AA ^53^. 

JH124(^1^iS 21)^- JH95(*| 22)» S^l^S °1 3. pGIL2-INV2# i^JLS ^>-g- 

^^tb ^Jl^ ^flyhg-^M ^Jf^ sl^EiH^ ^r^*)-* a^-i^ 0.9 kb 

* ^ 1.2 kb ^ -Ml 0.9 kb *US* AA €^ H&KH JH^oOi^jg: 

17), JH121(^|^wis 18) ^ JH1220i<l«lJL 19)^4 <?Ve1.€^ Se^H JH95(^i«lwi^ 22)1- °] 

2*\ ^3L±. <23) ^*3^JI ol-7>S.^^ ^7l<^^* ^-n AA 2.1 kb ^ 

4 W» s|^*>^^. 3#5] 2.1kb ^l^tJL^ J^/MI^f Sa/I^-S ^s^M Bam 

HI-4 pGIL2-INV2^1 zj-zj- ^^^M pYHTS-FO, Fl ^ F2# ^S§T-^t^-. 

<h3><^ai^i 4> Jls. -fi-^l^fEi ^A^&^AA A°}^-^ A2z 

<ii4> ^^-g-^x} A°]^^\ ^*1M jls. A>7>S.p>o1^1^ ^^AH ^ 

^-sfl^ DNA-S- <>1 ^ AA$\ ^Sfl* ^imjL^ 
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Sau3M<L3, -f^^r ^ *}7}S.^ 0.5 1.0 kb 3.71 3 DNA* sj^tb ^ ^azsHI ^ 

3. ^^>ZL ^ -n-^fl^l X^-^H^tcalf intestine phosphatase) 3. ^^-?!: pYHTS-FO, 

Fl ^ F2 ^ «^^^>^tq-(s 6). DNA* ^S^M #5^o] DH5 a °1] 

^>Jl <$2)^sio| LByfl^l(l% Bacto-tryptone, 0.5 % JuE. , 1% NaClHl S^tb ^ 

5>40 4 ^lS^l ^l^ajt S^L^aI 1 }. s.^ 'I^fMr* °"|-g-^} 

3)^-8} jl sis} DNA* #5^*1 JEL 7lH («H-£-^ °1 )« °l-§- 

<iie> ^-71 1!: ^^-5. ^11 ^-o) y. s| DNA* S.S. <tf\$M *H Y2805^.g2/i 

Z\inv2(Mat a ura3 inv2::Tcl90 pep4: :HIS3 gall canlH °H13HH ^ (Hi lis -f- f 

Nucleic acids Res. 1991, 19, 5791) £-3. ^^^^rtb 4w -t-^H1 0 1 UD (0.67% 

oH^o] JLS 7l^, ^^^-£^1 ^ 6>n)^A> ^^1, 2% #^^)£]- ^aS2 ^ 

<5>h]d>o]a1 a# i^H= ^HNI*1 YPGSA(1% i£ftt, 2% ^s., 2% 0.03% ^ 

SS, l^gg/mL ^>B)Tn>ol^l AH ^ 30TC«M 5^?i ufl^^. ^ ^ «fl*l 

u>af ^-rf. ej-oj^e^ z\]^-jr ^*fl A}-g-tb ^ (pYHTS-F0, Fl ^ F2)^>* ^-f 
^ ^3.^ nfl*H*)^r ^ 1>40 4 -g-^ 7> ^^3. ^asst 
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<117> [SI] 









UD ^iBfl^] 












0 


0 


jgYHTS vector 




0 


PlEt§+£ejmle library^. ,c^^J^J^) 




10 




~1>4 0 4 


1 



<118> <^Al<^l 6> ^^-g-^*}^ 

<H9> wfl^HH ^^"tb 4 YPD(1% JLS.^##, 2% 2% ^Si)yfl^Hl 
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<120> is. 21 







2.2.-^*1- 




-TJ 

-P" 

•-) 


it^^l 




pYHTS-TFPl 


TFP-l 


Yar066w 


105(203) 


PRE, N-gly, Ser-rich, GPI 


pYHTS-TFP2 


TFP-2 


Yar026c 


117(169) 


PRE, N-gly 


PYHTS-TFP3 


TFP-3 


Yjll58c 


104(227) 


PRE-PRO, 0-gly, PIR 


PYHTS-TFP4 


TFP-4 


Unknown 


50 (unknown) 


PRE 



<121> i. ^^^-g-^-<y^l- 1 (translational fusion partner 1, TFP-l) 

<122> ^:^*>*^r 91^^-^1-2^ 9±v\no)^ -g-^^^^- o.^. n\SLS, ^-til^l^ 

4= 911= ^^-g-^*} KTFP-IX^MJl 2)# ^^1-^4. TFP-l^r Jl2. ^r^l-oHl^ 
*1N«1*H -fr^r Yar066w^f ^<^tr -fr^*r°H al,4-fH> rf^ (STAl)sf -fh^} 

^ ^slS-^^L^sl-Hl^ol^Als-CGPI)-^^! (glycosyl- phosphatidylinositol(GPI)-anchor)# 
#-8-* #^5L ^ 7l^o] <^Blx]xi ^ Sl^l^Kl^r -g-W ^H^^l ^ 

#*ll 2037fl # 105711 o]^ t^;g ^tfl# ^1 *b 237fl of^ ^.a> o) ^ *}n.^-§r ^-fj-«V 

Jl XlJS.^ N-^el-S^sl- Jf^^ xflfl, <^el-\i-Bl^(serine-rich) Ait-i- ^-B-*>j0. 91^. 

<123> 2. ^r^^-g-^-^1^1- 2 (TFP-2) 

<124> oiBl^-^1-2^- ^^HzE: -g-^^^ Jl^jIS. 4S. ^\SL3, Al ^ 

^ ^^^-g-^-^^V 2(TFP-2)(^i^^ls: 4)» ^#^4. TFP-2£r a}?}3,v}o]a]}^ 

Ailefltil^Hl Yar026c^l- -rr^*>°H 7l^ol <£i5|*l*l Q£ -ft-#*r°l ■ 91 

El^-fl-2^- -g-^-^ ol-pl^A>o| ^ 1697 fl ^ 117711 oH ^-til» 41 tb ^l^S 19 

711 0}*|i^T^ *}=L^Sr ^*}JL 3711^ N-#el^2|- ^# ^^Jl ^tf. 
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<125>3. #iilJ:£-g-tKl*r 3 (TFP-3) 

<126> ^^>*^r ^Itfl^o]^ -g-fKr^-i- Jl^t^^S M]S. #£.3. X\ z] 

*r $1^ ^-M-g-^l^r 3(TFP-3)(^<li€^ 6)* ^*>5I^-. TFP-3^ S.3. 
>fl^|«l^H -tt^p Yjll58c(CIS3)^- ^H*r 1^4 0 1^ >fl^«=fl O-fc^Sr^ ^ 

yfl^ol^ C/iri 4^t£M^M1 tfltt A-^s efl A 1 (multicopy 

suppressor)^ <&^^1 -fr^^^l^f. <^ fKl-2^ -§-^ ^1^^ <^*r 31*11 2277fl ^ 104 
711 °H ^tr 23711 <>M b=.^ HBl(pre) ^1 Alzi^ 4l7fl<>| is 

(pro) ^l^l^- ^-fr^ 9X%- Lys-ArgS. ^€ Kex2p ^^^^ «>-fi-§l-:[l °X°-V\ PIR «]; 
4^1^ 7}7]al 

<i27>4. ^J^-g-ig-^Ul- 4 (TFP-4) 

<128> ^ ^:^^>#^r <?lBl^-fl-2Sl- oitflElH^ -fr^ar^-i- M}£- ^1^12] 

4 s S^xr ^^-g^^r 4(TFP-4)(Ai<iwis 8)» l^rSi^f. TFP-4^- JL2. #^5. 
s.4 o.Bfloi -fr^o]^ 71^ h> o]E^?l-2^- -g-^ ^ 507fl 

<>H ol ^ i87fl^| ol-nl^Aj-c.^ iW^- 91^. 

<129> <^A]ofl 7> yfl^ls ^rtim -8-^-^^^ ^ 
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<130> wfl^HlA] £«]*R= &^-5}7] ^7m 47>*1 # 

^-g-^l*}* ^-fi-^fe YPDG Hfl*l(l% JLE.^##, 2% 2 % ^3.^, 0.03% 

S.S)4M 40*1 # yfl^tt ^ ^T^l-Jl ^ flf)<£ ^^^1 ^h&^r ^^Sr ^1- 

40%) ^.S ^^i^m ^ SDS-PAGE *>^^-M- ^ltf|Bflo]^7> -g-^ ^-^HHtt 
t]]o]^ J=L£-^ 3Zfrf*t #31^-71-5. <?lSfH rj^ rj^^ ifflJE.* ^ §-^7> ^^7] nfl 

^-ofl zi- ^jEKpYHTS-TFPl, 2, 3 ^ 4)<M Sl^^M^* ^]>\S}JL olE^7j-2 -fr^H 

^^-S^. ^*fl SS^H JH132(^<I^iS 23) ^ JH137(^i < I^i^ 24)^: °|-§- 

^ zi-zi- <£3}*]:-§-tb ^ s)^r^ -fr^l*} Sad /Sa/ 1 AS. ^e]^>zl Sacl/Sal\°- 

3, YEG a -HIR525 *a v< ^H pYIL-TFPl, 2, 3 ^ 4# ^lS^>^4. ^lS^ 4^£] 

IL-2 ^ 3L3.°]} ^^g^ ^ i£<§J fSt]t ^iLHj}-Jl ^-7} H>4 ^ ^^-3. 

nfl^H Hfl^-oji^ SDS-PAGE«H 7). ^szHH ^ w}^ 

^1 pYIL-TFP2» ;*H^ ^B]* ^--H-tb 3"*H^ wfl^ W^°ll*i a.7l7> ^S. 

*W wfl^s-o] o]s.^ il-2 cl-g-tt 31^Hl±^(£ 7)^H Tffl^-S 

AAQ £«l-fKE -S-W^^^ IL-27> -g-^ ^Bfl^ ^ sa&T=h 

z|2]-o] ^^^-g-^-o]^ ^ IL _ 2 -^-^7} 37}S.^] -B-^^ 3.71^4 SDS-PAGE ^HH 

M-E^-ld €*f| 3717} *}o}7} $X$X^n t£$\^7}3, x>ol<g ^o. S ^^SjO^ ^ 

^iS^sH ^r B 4€°fl ^-7>^ ^7l§>7l zi- <a5L^H *1 (Endo-H) 

Jl^» ^^tt ^ t]-Al SDS-PAGE ^-^Si^CE 8). ^11^- TFP-H^r ^ 7fl^ A^e] 

S-^Sf -fr^ *i 1(28*1 30^*1] o}v]±*};)o} *Xo_v\ TFP-3^r O-^Sl^^- ^ 

-H-S-T-Jl TFP-4<^1^ ^^7} §i^rf. <m^-t!r ^ pYIL-TFPl^ 

^ <ffl£^ol^l ^ ^. &x}tgo} ^r^} #±.ig^r ov + o^^rf. pYIL-TFPl^] ^^Ml 
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^ ^=£°1 5£^-£- *r &&Jl^ P YIL-TFP3^ ^-f^fe O 

pYIL-TFP4^ ^-MS. °Pf^ €s|-7> ^^4. 
<m> <-^Al<i|l 8> Kex2p ^^EHl (authentic) ^-S 

<132> ^ i#^7>#^ ^Al^l 7 d\]X\ ^ T&^ll -8-^-<*l*H4 11-27} -g-^ ^"BflS 

s] 7l nfl^-ofl o]» ^]B^?l-2^- -M^l (authentic)^ ^ ^ 

*Yi5}7) ^^-8-^l*># »l7l % ^ 9X5L^ ^91*}^ IL-2 a> 

6]^] JlS.7} £-3- ^^Kr ^-tifl^^jLi Kex2p7> <?l^^r ^ 5fe ^ Jf^ 

(Leu-Asp-Lys-Arg)l- ^ ^^^h pYIL-TFPl^l Kex2p ^^M- ^7] pYIL-TFPl 
* wfca JH132(>|^«is 23) ^ HY22(>|^^s 25), HY23(*| 1^ J: 26) ^ 

JH137(^^^iJi 
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24)* ol-g-SH AA ^ZL^i ^^tit-g-^ 5)^1 27fl^ *#*H|3£* ^JLS. *fcH JH132( 
^^Jl 23) ^ JH137(>|^iai^ 24)* °l-g-*H 2*> ffl± <££ll ^*tb ^ €^* 
XlM^ SacI/SallSLS, Sacll SallSLS. YEG a -HIR525 ^b-H 

pYIL-KRTFPl* ^I2:*>^i=f. pYIL-TFP2^1 Kex2p ^^it* ^#7l ^)§fl^ p YIL-TFP2«r ^ 

^^-5. £|-JL ^.^o]^ JH132(^<l^iJ: 23) ^ HY20(7>i<l^is: 27), HY21(7-1 ^ Jr. 2 8) ^ 
JH137(7-i<lHis 24)* AA ^^-JLi ^ifl 1 ^*^ 3^ 27fl^ -R-^l*}-^* 

JH132(Ai<ii£jr 23) ^ ^137(^11^31 24)* °l-g-*H 2*} ^Jl£: ^^^tt ^ 
^^^1 ^* ^ll^J:^ Sad/Sa/I ^B^ul Sacl/Sall°S. YEG a -HIR525 «]sH 

^-^•s:}^ P YIL-I{RTFP2# ^la-Sl-Sl 1 ^. SEtb pYIL-TFP3<^l Kex2p ^tl^il* ^7] 
pYIL-TFP3* ^.2-3. §>ZL HB^o]^ JH132(Al<tHiJ: 23) ^ HY17(*1 38), HY18(^11«i 

Jl 39) ^ JH137(^|<ii£Jl 24)* ^l-g^M AA ^S-^ Q^^JI 27fl£] *^^f^ 

3g* ^ ^.5. JH132011«1Jl 23) ^ JH137(7.1 <ii& Jl 24)* °l-g-^H 2*} ^^-Jldi <gifl 

^r*^: ^ ^^^1 ^^* XI^Jl^ Sad/ SallSLS. ^s^^ZL 5acI/5a/I-^S ^e}^ YEGa 
-HIR525 ^B^l -#<^H pYIL-KRTFP3^- AS^c^A- . iEtb pYIL-TFP4^) Kex2p ^^11* ^ 
7] pYIL-TFP4# ^£.3. *}JL HH^-o]^ JH132(^^ifi3: 23) ^ HY2401 1^ J. 29), 

HY25(^1^J. 30) ^ JH137(^1tiiJl 24)* ^-^H AA f^JL^ ^^1^*^>3. 27fl 
3 *3**Hi^* ^8-2.5. ^>J1 JH132(7.1<l^i3: 23) ^ JH137(>|<iwiJ: 24)* 2*} # 

^-JL^: ^fl^H-tb ^ ^^i^l ^^* XI ^:Jr^ Sad/ Sallys. ^\^}5L SacI/SaJI^-S. 
YEG a-HIR525 tSJe^ #<^H pYIL-KRTFP4« Xl2:«>^tq-. 
3> XI S€ 47>xl ^ pYIL-KRTFPl, pYIL-KRTFP3 ^ pYIL-KRTFP4# ^ JlS. 2805 z\ 

gallAinv2 lE^H ^#3.1-]* YPDG HB*l(l% liHE^-M-, 2% 2% # 
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^3-^, 0.03% ^SS-HH 40*1 ?> Hfl^ * Xfla-g. ^T^Kn. «fl<# SDS-PAGE 

^^4^9 iL^ 9in 9l^\^A-2^ =17)2) t£»3\^o) gr^^^-ir 

3^1^-534. Sl^l ^lB^fl-2« ^-ti] ^SJ-fe 37 >x] ^Mfl^-g--f-o]^> ^ TFP-1^1 7># jL-i:^ 
^.S. $1b)^-?1-2* £-*l ^av^ ^ W^ 1 }. 

<134> Aj-7] pYIL-KRTFPl, pYIL-KRTFP2 , pYIL-KRTFP3 ^ pYIL-KRTFP4^ 2003^ 11^ 11^ 

^Ml^n^l^ tfl^A] -H-^^. ^ 52«iX| KCTCCKorean Collection for Type 

Cultures HI ^^S- KCTC 10544BP, 10545BP, 10546BP ^ 10547BPS 7}^}^. 

<135> <^Alc4) g> ^J^-g-^Al- 1 (TFP-1)^ 

<136> ^-7ltr fr^r IL-2# 7R> Ji#^ 0.5. ^-«1 *3^Rr ^ ^"^W^. TFP-1* # 

TFP-1 ^ofl a^Kr ^wlA]zr# (a), Ah^i\3.-^S\- ^ (b) , ^ Afl^, ^^-^^1 
(c), ^7}Ai^ ( d ) ^ 5'-UTR(5'-Hl^i^ ^ll) ^<l(e) ^ <^rg ^^©1 ^til^afl^o] 
^B^Rl^ -g^H ^rfl^ol <^^# ^-«?1*>7] ^ *M S 1(HM iL^- ^o] 

TFP-1^ zl- ^H1-§: ^1 >l tr -fr^r* z\}2i-5}<%^. ^ TFP-l^H >H ^ 

^7M^ d# »]7l ^-7] ^-sfl pYIL-KRTFPl* ^^S. ^>J1 HeM^ JH1430i1«l 
31) ^ JH132H<ly±jr 23)« ^l-g-^H 'S^-g-^rS^. DNA GAL 

TFP-l^A) d 7} 7]] 7-1 si TFPl-l^r Str^I $X^. TFP-1<M ^7"H<g 

d ^ Afl^, Q^M-^x} a^( c )# ^Tl^l ^*fl pYIL-KRTFPl-ir fl^-S ^-Jl 
JH14201<l^:i: 32) ^ JH^C-^i^^iJ: 23)# *H-*H ^JL^ ^i^H^r^^l ^ 
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GAL SS£B]2} ^ c ^ d 7} *\}7]$. ^ TFPl-2# SX^. i&tb TFP-l^^] 

d, c 32 N-#^i2^:§}- ^ (b)» ^11^^>7] pYIL-KRTFPl-i: ^ilS *}ZL H^KM 

JHUK^I^S 33) ^ JH132(^<li£jr 23)# ^T~g-*H ^JL±. i^^-Q ^ 

3g<^ G4£ ^ c, d ^ b7> ^7^ ^g-g- TFP1-3-I- £t§}3l 91^. Kex2p ^ 

^:^» 5.^Kr IL-2 ^lS#7l ^«IH pYIL-KRTFPl-i: ^ilS. ^ S^l^ 

JH140(^i€^S 34) ^ HUS?^"!^ 24)* <>l-g--SH ^Jl^ <£3l ^-g-^ 1 ^. 
IL-2 ^^g* *H*bJL±: Spel ^ Sa/IJiS ^tb ^ 3^5} 37}^ ^(TFPl-l, 2, ^ 

3)* zfz}- ^Jl^ Sad ^ ZZ>alJ^S z^^Jl Sacl ^ Sa/IilS. YEG a -HIR525<^1 A 

zv #<g3H £ HHH iL^r z>o] pYIL-KRTl-1, pYIL-KRTl-2, ^ pYIL-KRTl-3# 

^4. TFP-1^ 5'-UTR^ ^IT^^] pYIL-KRTFPl* ^^^.S ^\3L Hefo]^ HY38(^|^«i 

35) ^ JH137( ^11^31 24)* ^.g-^ f^j^ <£$\ ^-g-^^^ -R-^V* 
jMII/Sa/I ^&)tb ^ SaclASs/sHI^S 6M£itf ES£Elsf Sacl/ SallSLS. 

€ YEGa-HIR525^1 ^-&><*| pYIL-KRTl-4* 10). 
<137> 4^0] s.ej.^pjc pYIL-KRTl-1, pYIL-KRTl-2, pYIL-KRTl-3 ^ pYIL-KRTl-4» Jl 

5L*\] ^^^i$§|-JL wfl°<3=«-H «fl 0 <J= ^«ASr SDS-PAGE ^ S. 11 <HH a. 

pYIL-KRTl-3^ ^^l 1 ?]: IL-2 fc7> S^^&Jil Afl^l, 

pYIL-KRTl-2 ^ Aflfl, I^KI-^ *1 ^ N-^el^sj- a^o] pYIL-TFPl-1^] 

±± ^ ^7} ^-^l^x] Q&t)-. EH IL-2 ^rWl» -frS^l ^lH^ TFP-H 
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<138> ^7) ^B] pYIL-KRTFPl-3 ^ pYIL-KRTFPl-4^- 2003^1 ll€ ll^r^ ^^17)^7]&<& tfl 

-fr^n 1 52*1*1 KCTCCKorean Collection for Type Cultures)^ AA 

Jl KCTC 10548BP ^ 10549BPS 7l^l-$tt}. 

<139> <^aH1 io> ^^-g-^-^l^l- TFP-l-i- °l-§-^r Sl*H-S-5.q XR- <?i*r( G-CSF ^1^4 

<i4o> \^g.fll ^nfl^o] oiB^?l-2« JL^^^-S ^ 5fe ^^^-S-^-^l^} 

TFP-lol ^HS. JL^7> 9X^} ^-^^l ^}<*| # 

ol^l ^^1^>(G-CSF)» TFP-1^1 -g-^M iLS.^ ^ ^ ^^1* 

^-^rS^. $1*11 ^<?l7> -fi-^xKr <?l*ll cDNA 5^-o]ti.&|^ S «-Ei =B^-ol^ JH144H 

36) ^ JH145(^i < t«iS 37)1- *l-§-3H <S3)i&-§-* ^fl 3^.^°-^ 

^-^*r« ^lttJL^ ZAaI/5a/I^-^ ^s^Kn. pYIL-KRTFPl^ Xbal/Sall Jf-SH 
pYGCSF-TFPl* Adt^rSX^. ^Sfl^^ ^H^M: ^*fH iLS-<i*| 7># £*| A> 

-g-^ZL 9X^ 3-^91 ZLtf\9l*} ^(mating factor alpha)-fr2fl^l ^H^. 1 ^ MFa» 

-^r-g-^rS^. Xbal/SallSLS. G-CSF ^*rl- YEGa-HIR525^ Xbal/Sall Jf$H #«a*> 

^ pYGCSF-MF a ifr 

<i4i> oiafl -^3. i^R- ^-5>7l ^-sfl 27}*1 pYGCSF-TFPl ^ pYGCSF-MF a # 

JLE.^] ^<^§S.q# ^-B^H ufl^tr ^ ^ti^^^r SDS-PAGE ^JL G-CSF 
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<>l-§-t!r ^ll^lr^-^ £ 12 <*1M v}si\- tfls^S A}-g-t!r MF a 

^-f G-CSF ^S.7> S|<?ls]*l &5£-°^- TFP-1^1 ^-f ^ G-CSF fc7> 
^<?13&4. G-CSF^] tfl^ ^(jflTile, ol-g-^H ^fl^Mr* 1 ^ ^ 

7} ^^-§-^-^> TFP-1^1 ^llSl G-CSFS JL^JI^ 

* 9X^. TFP-1^8r IL-2 G-CSF tf<#^ ^"1^ Sr«l* 

<i42> ttj-e). ^a>o] o^^. ^ A S^"& <r- 

<143> o]e^ 7l#^ ^77}^) Mr7}^}>\ ^^r°l 4 0 o^ 

TFP ^Jl^ ^ ol-g-^. <5}^ ^^.o^. cfl^^A>o) 7>^^>£^ ^ xfls.^ 7l 
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(1) -fr^XX)^ ^31^ (in-frame) <g^€ ^-^^-g- 

-fr€*XR)^ -8-^- -fr^V(x-R)* a^Kr ^ ^i* ^ls-sHr #31; 

(2) VWa^ -8-^- ^r^^(X-R)^ ^1* -fK£-§Hr ^^-g-^^XTFP: translational 
fusion partner)* 7\)^ DNA £E^r cDNA» x}^ c^^M ^^^-g-^-oi^ 

(4) e)£B] M-Bfv)]^ «^«r >*fl3LSJfB) ^^-g- 

1*3 ^ 2] 

*f|rSMI &<*H, sl5L^ ^-€^>7} ^t^H^, ci^^lola, ^^meflol^, ^SAl 
t^Ms, ^a^ls, ^5)lo] S> *}<|3eXiH^ ^ ^H^o^ ^-^>^1 
[3^* 3] 

*m^n &<h*i, \+ina^ 4°i£^j, m^m^, a-, p- 

^ #3>|*R-Sl*r, lit -n-5.€ ^ ^XPDGF), JL^SSl^-*^^- #«-3 

^(PLAP), <?1#^, ^> ^XTNF), = ^l£\Xcalcitonin), 

o.^^} ^ ^b>o]h., (enkephalin), ^K^l#, ^^-Jf 



61-44 



^^40003610 W : 2005/1/4 

(GHPR) , *H<^ SUKTHF), ^^l:-^- 0 !^ Jl^ ; ^^«fl Jl4i, 31^, B 

4] 

^1-2^1 Sl*H «?l^^-^l-2(IL-2) Sl^l 

5] 

^1^-^ DNA JEE^r cDNA7> tK Ca^c/Afe) , c] Ufl H^M^C 
Debaryomyces) , ^^^(Hansenula) , W^°MS, v }°]*\)^(Kluyveromyces) , ^^^KPichia) , 

^}?}3-v}o] ^^(Schizosaccharomyces) , ^>>S°1 *>( Yarrowia) , *}?}^v\o) 
Saccharomyces) , <>}^&\ ll ^(Aspergillus) , ^1 ^ ^ ^1 ^ (Penici Ilium) , eM ^A^(Rhizopus) 

[^*J- 6] 

i=.(Debaryomyces) , ^M^tyiBansenula) , v\}S.v}o) M]^(Kluyveromyces) , 

^?>}o\(Pichia) , ^f)2i^}9}S.v}^]^]^(Scliizosaccliaromyces) , °}S.o] o\(Yarrowia) , *>7>.§*> 
o] x\] ^ ( Saccharomyces) , (Aspergillus) , rf\ H ^ ^ (Penici Ilium) , ^} 2^ ^ ( 

Rhizopus) ^ Be1ScM(rr/c&xfer/ra)^<M ^ . 
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7] 

XT ^ . 

8] 

afll^ SX 0 !*], ^ ^^H =S.JS.B]7> GAPDH, PGK, ADH, PH05, GAL1 ^ 

91 

(1) ^itf|Bflo] S ^-^7><?i inv2(i)» ^ls^m #31; 

(2) JLS. M £££Bl6fl ^-sfl^ 3^£M <?]tf|^ 0 l^(I) -fr3l*r£r #^S^ 
■^-^^KX)7> ^lSefl<a(in-frame)^-S -g-^€ -fr3l*r(X-I)-& ^-B-&>^ JlS. HTS (high 
throughput selection) pYHTS* ^S^r^ #31 ; 

(3) <?itf|Eflo]^ #^^ -b^kx-d* ^ ^ jls. -b-^^ii 

#^^tKl*KTFP: translational fusion partner) e^l JeLH-I ^1- pYHTS 

*Rf #31; 

(4) ^2:^ #7fl Jl2.^1 ^^^i^r^- #<^# 
i^iis £#s>ui *ll*HH ^r^^Kr #31; 

(5) ^ai^ A^ig- flfl«a=*M #^* ^<?I*Kr #31; 

Til 
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1] 



pBIABX 

EcoRl s. cewMre 



Xhol 



Hindi! I Hndlll 
Hndlllttbal 



Xbal 



Hndlll 



Tc190 



2805Acjal1 



EooRI Hndlll Hind II! Xbal 



2805^gallAmv2U ^ I 



Xbal 



Tc190 



2805AgallAinv2 

(urn- invl^ 

15L 2] 



Glycosjlated- 



Xbal 



'URA3 



Tc19Q 




EcoRl 



EcoRl 



URA5 



EcoRl Hndlll Xbal 



1 2 3 4 5 6 



EcoRl 




Non- 

gjycosykted 
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IS- 6] 




pGIL2-INV2 

,.,. ; , ; f-5:"V^ I7.1S&19 A|g^2l ffai 



7] 



IL-2 



signal 
seq 

PCR 



INV2 



l 



PCR 



Eg 



1NV2 



INV2 



PCR 
3c sub cloning 




, Il 




IL-2 | 


IIMV2 







pYHTS-FO,F1 & F2 

URAS 2jjl Ap 



Sa/nHI 
CIP 



Yeast genomic DNA 
/Sau3AI 



SDS-PAOE 

1 2 3 4 5 6 



200 kD 



■fiii-aWih" i».vi.<t ; -in^jiU^ 



fll±@lS9'(«lil-IL2) 

1 2 3 4 5 6 



I* 



43.0 
29.0 

18.4 
14.3 
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IS. 8] 

1 2 3 



+ - + - + 




IL-2 
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IS- 10] 



11] 

250 kD 

98 
64 
50 

36 
30 




a: Signal sequence 
b: N-glycosylation site 
c: Ser, Ala- rich sequence 
d: Additional sequence 
UTR: 5'-untranslated region 



M 1-1 1-2 1-3 1 

z ~ " WM 



1-4 




< 

Ml 


.... p 

► 

I 

G b ! 


- 


UTR 




1 « 




IL-2 


. UTR 






IL-2 


UTR 








UTR 




1 ° 


IL-2 






1 V 




IL-2; 



pYIL-KRTFP1 

■pYIL-KRT1-1 

pYlL-KRTI-2 

pYIL-KRT.1-3 

pYIL-KRT.1-4 



16 



IL-2 
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12] 

SDS-PAGE ■fll^H^eS. 

{Anti-GCSF} 

M 1 2 3 M l 2 3 

250 kD — v Maaia itortai :#«-«« .- "' 



98 -* 

RJ ih ak^dim, . Im^il ^j^MtH 

50 — 

3B 
30 



16 

IL-2(15kD}- 



G-CSF 



<110> Korea Research Institute of Bioscience and Biotechnology <120> Rapid 

screening method of suitable translational fusion partners for producing 

recombinant proteins <160> 39 <170> Kopatentln 1.71 <210> 1 <211> 105 < 

212> PRT <213> Saccharomyces cerevisiae <400> 1 Met Phe Asn Arg Phe Asn Lys 

Phe Gin Ala Ala Val Ala Leu Ala Leu 15 10 

15 Leu Ser Arg Gly Ala Leu Gly Asp Ser Tyr Thr Asn Ser Thr Ser Ser 20 

25 30 Ala Asp Leu Ser Ser He Thr Ser Val Ser Ser Ala Ser Ala Ser 

Ala 35 40 45 Thr Ala Ser Asp Ser Leu Ser 

Ser Ser Asp Gly Thr Val Tyr Leu Pro 50 55 60 

Ser Thr Thr lie Ser Gly Asp Leu Thr Val Thr Gly Lys Val He Ala 65 

70 75 80 Thr Glu Ala Val Glu Val Ala Ala Gly Gly 

61-54 




40003610 



^ 2005/1/4 



Lys Leu Thr Leu Leu Asp 85 90 95 

Gly Glu Lys Tyr Val Phe Ser Ser Asp 100 105 <210> 2 < 

211> 430 <212> DNA <213> Saccharomyces cerevisiae <400> 2 gatcgtcata 



ttcactcttg ttctcataat agcagtccaa gttttcatct ttgcaagctt 
ttctttttat tggtaaactc tcgcccatta caaaaaaaaa agagatgttc 
acaaattcca agctgctgtc gctttggccc tactctctcg cggcgctctc 
acaccaatag cacctcctcc gcagacttga gttctatcac ttccgtctcg 
caagtgccac cgcttccgac tcactttctt ccagtgacgg taccgtttat 
caacaattag cggtgatctc acagttactg gtaaagtaat tgcaaccgag 
tcgctgccgg tggtaagttg actttacttg acggtgaaaa atacgtcttc 



60 tactatttct 
120 aatcgtttta 
180 ggtgactctt 
240 tcagctagtg 
300 ttgccatcca 
360 gccgtggaag 
420 t cat ct gate 



430 <210> 3 <211> 117 <212> PRT <213> Saccharomyces cerevisiae <400> 
3 Met Thr Pro Tyr Ala Val Ala lie Thr Val Ala Leu Leu He Val Thr 1 



10 



Ser 



15 Val Ser Ala Leu Gin Val Asn Asn Ser Cys Val Ala Phe Pro Pro 



20 



25 



30 Asn Leu Arg Gly Lys Asn 



Gly Asp Gly Thr Asn Glu Gin Tyr Ala Thr 



35 



40 



45 Ala Leu Leu Ser He Pro Trp Asn Gly Pro Pro Glu Ser Leu Arg Asp 



50 



55 



Glu 65 



60 He Asn Leu He Glu Leu Glu Pro Gin Val Ala Leu Tyr Leu Leu 



70 



75 



His Tyr Tyr Asn Thr Thr Arg Asp Asn Lys Cys Pro 



80 Asn Tyr He Asn 



85 



90 



Asn 



95 Asn Asn His Tyr Leu Met Gly Gly Gin Leu Gly Ser Ser Ser Asp 



100 



105 



110 Arg Ser Leu Asn Asp 
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115 <210> 4 <211> 424 <212> DNA <213> Sac char omyces cerevisiae < 

400> 4 gatctcattg gattcaagag aaagaaactc tatactggcg ccaaattagc agtgtcaaat 

60 ttcgaaaagg tgatgacgcc ctatgcagta gcaattaccg tggccttact aattgtaaca 120 

gtgagcgcac tccaggtcaa caattcatgt gtcgcttttc cgccatcaaa tctcagaggc 180 

aaaaatggag acggtactaa tgaacagtat gcaactgcac tactttctat tccctggaat 240 

ggacctcctg agtcattgag ggatattaat cttattgaac tcgaaccgca agttgcactc 300 

tatttgctcg aaaattatat taaccattac tacaacacca caagagacaa taagtgccct 360 

aataaccact acctaatggg agggcagttg ggtagctcat cggataatag gagtttgaac 420 gate 

424 <210> 5 <211> 104 <212> PRT <213> Sacchar omyces cerevisiae <400> 

5 Met Gin Phe Lys Asn Val Ala Leu Ala Ala Ser Val Ala Ala Leu Ser 5 9 

14 19 Ala Thr Ala Ser Ala Glu Gly Tyr Thr Pro Gly Glu Pro Trp Ser 

Thr 24 29 34 Leu Thr Pro Thr Gly Ser 

lie Ser Cys Gly Ala Ala Glu Tyr Thr Thr 39 44 

49 Thr Phe Gly He Ala Val Gin Ala lie Thr Ser Ser Lys Ala Lys Arg 54 

59 64 Asp Val lie Ser Gin He Gly Asp Gly Gin Val Gin Ala Thr Ser 

Ala 69 74 79 84 Ala Thr Ala Gin 

Ala Thr Asp Ser Gin Ala Gin Ala Thr Thr Thr Ala 89 

94 99 Thr Pro Thr Ser Ser Glu Lys He 104 

<210> 6 <211> 642 <212> DNA <213> Saccharorayces cerevisiae <400> 6 

gatcccgcct agcccttcca gcttttcttt ttcccctttt getaeggteg agacaeggtc 60 

geccaaaaga aacgggtcag cgtgtactgc gecaaaaaaa ttcgcgccga tttaagctaa 120 
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acgtccacaa acaaaaacaa aaataagaaa taggttgaca gtgggtgaaa aattctcgaa 
ggtttcatct ccaaacagtc agtatataag tattcgggaa agagagccaa tctatcttgt 
ggtgggtcta tcttaacctt ctctttttgg cagtagtaat tgtaaatcaa gacacataaa 



180 
240 
300 



actatttcac tcgctaaact tacatctaaa atgcaattca aaaacgtcgc cctagctgcc 360 
tccgttgctg ctctatccgc cactgcttct gctgaaggtt acactccagg tgaaccatgg 420 
tccaccttaa ccccaaccgg ctccatctct tgtggtgctg ccgaatacac taccaccttt 480 
ggtattgctg ttcaagctat tacctcttca aaagctaaga gagacgttat ctctcaaatt 540 
ggtgacggtc aagtccaagc cacttctgct gctactgctc aagccaccga tagtcaagcc 600 
caagctacta ctaccgctac cccaaccagc tccgaaaaga tc 642 <210> 

7 <211> 50 <212> PRT <213> Hansenula polymorpha <400> 7 Met Arg Phe Ala 
Glu Phe Leu Val Val Phe Ala Thr Leu Gly Gly Gly 5 9 
14 19 Met Ala Ala Pro Val Glu Ser Leu Ala Gly Thr Gin Arg Tyr Leu 

Val 24 29 34 Gin Met Lys Glu Arg Phe 

Thr Thr Glu Lys Leu Cys Ala Leu Asp Asp 39 44 

49 Lys lie 54 <210> 8 <211> 179 <212> DNA <213> Hansenula 

polymorpha <400> 8 gatccgcttt ttattgcttt gctttgctaa tgagatttgc agaattcttg 
gtggtatttg 60 ccacgttagg cggggggatg gctgcaccgg ttgagtctct ggccgggacc 

caacggtatc 120 tggtgcaaat gaaggagcgg ttcaccacag agaagctgtg tgctttggac gacaagatc 

179 <210> 9 <211> 71 <212> PRT <213> Saccharomyces cerevisiae <400> 9 
Met Phe Asn Arg Phe Asn Lys Phe Gin Ala Ala Val Ala Leu Ala Leu 1 5 
10 15 Leu Ser Arg Gly Ala Leu Gly Asp Ser Tyr Thr Asn Ser Thr Ser 
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Ser 20 25 30 Ala Asp Leu Ser Ser lie 

Thf Ser Val Ser Ser Ala Ser Ala Ser Ala 35 40 

45 Thr Ala Ser Asp Ser Leu Ser Ser Ser Asp Gly Thr Val Tyr Leu Pro 50 

55 60 Ser Thr Thr lie Ser Gly Asp 65 70 <210> 

10 <211> 329 <212> DNA <213> Saccharomyces cerevisiae <400> 10 
ggatccatgt tcaatcgttt taacaaattc caagctgctg tcgctttggc cctactctct 60 
cgcggcgctc tcggtgactc ttacaccaat agcacctcct ccgcagactt gagttctatc 120 
acttccgtct cgtcagctag tgcaagtgcc accgcttccg actcactttc ttccagtgac 180 
ggtaccgttt atttgccatc cacaacaatt agcggtgatc tcacagttac tggtaaagta 240 
attgcaaccg aggccgtgga agtcgctgcc ggtggtaagt tgactttact tgacggtgaa 300 
aaatacgtct tctcatctga tcctctaga 329 <210> 

11 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> JH97 primer 
<400> 11 ccggccatta cggccgtgat gcacacaaga gtgag 

35 <210> 12 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
JH119 primer <400> 12 ccggccgagg cggcctaagc ctaaggcag 

29 <210> 13 <211> 50 <212> DNA <213> Artificial Sequence <220> <223> 
JH99 primer <400> 13 gggcggccgc ctcggcccta gataaaaggt caatgacaaa cgaaactagc 
50 <210> 14 <211> 32 <212> DNA <213> Artificial Sequence <220> <223> 
JH100 primer <400> 14 ccgtcgactt actattttac ttcccttact tg 

32 <210> 15 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> 
JH106 primer <400> 15 gcggccatta cggccgtgca cctacttcaa gttctac 
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37 <210> 16 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> 

JH107 primer <400> 16 gcggccatta cggccgtgca cctacttcaa gttctac 

37 <210> 17 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 

JH120 primer <400> 17 cgggatccgc acctacttca agttct 

26 <210> 18 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
JH121 primer <400> 18 cgggatcctg cacctacttc aagttct 

27 <210> 19 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 
JH122 primer <400> 19 cgggatcctt gcacctactt caagttct 

28 <210> 20 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
JH123 primer <400> 20 ccattgaagg aaccaacaaa at 

22 <210> 21 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 

JH124 primer <400> 21 attttgttgg ttccttcaat gg 

22 <210> 22 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
JH95 primer <400> 22 ggctcgagct attttacttc ccttacttg 

29 <210> 23 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> 
JH132 primer <400> 23 gggagctcat cgcttcgctg att 

23 <210> 24 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
JH137 primer <400> 24 ccgtcgactt aagttagtgt tgagatg 

27 <210> 25 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 

HY22 primer <400> 25 gaacttgaag taggtgccct tttatctaga ggatcagatg agaagac 

47 <210> 26 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 
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HY23 primer <400> 26 tcttctcatc tgatcctcta gataaaaggg cacctacttc aagttc 

46 <210> 27 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 

HY20 primer <400> 27 gaacttgaag taggtgccct tttatctaga ggatcgttca aactcc 

46 <210> 28 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 

HY21 primer <400> 28 ggagtttgaa cgatcctcta gataaaaggg cacctacttc aagttc 

46 <210> 29 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 
HY24 primer <400> 29 gaacttgaag taggtgccct tttatcaagg atcttgtcgt ccaaagc 

47 <210> 30 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 
HY25 primer <400> 30 gctttggacg acaagatcct tgataaaagg gcacctactt caagttc 

47 <210> 31 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH143 primer <400> 31 cctctagaat caccgctaat tgttgtg 

27 <210> 32 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH142 primer <400> 32 cctctagagg tgctattggt gtaagag 

27 <210> 33 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH141 primer <400> 33 cctctagaac cgagagcgcc gcgagag 

27 <210> 34 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> 

JH140 primer <400> 34 ggactagtct agataaaagg gcacc 

25 <210> 35 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> 
HY38 primer <400> 35 gaatttttga aaattcaagg atccatgttc aatcgtttta ac 

42 <210> 36 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 

JH144 primer <400> 36 cctctagata aaaggacccc cctgggccct gcc 
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33 <210> 37 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 

JH145 primer <400> 37 ggcagctgga tgtattttac atggggag 

28 <210> 38 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> 

HY17 primer <400> 38 gaacttgaag taggtgccct tttatcaagg atcttttcgg age 

43 <210> 39 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> 

HY18 primer <400> 39 gctccgaaaa gatccttgat aaaagggcac ctacttcaag ttc 
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